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 [s)¢ elpgwlf^$lps#lfX^^IukJ^sw·|^]lo¢¡sJrf¯	gw|[u6rp^]\_s)¬  |[  lrfsJ\+y]sirp^$rfsJhklf^IrpeI©®«gis^l
gi@© vrpsivOsJef^Iu#b7g  |Os)¢  g  r Ó h^]h^  |[2Õ°b  ÓxÖ ×0/IØÊ£kge  \  ­gir¡epy{X^]\_^7lpX[g)lYg=¬is  ue·°g  r«efX[gwrp^7r{g)lp^
yIgwÙyhÙg)l  sJ|  |6lfX[^ysirp^$rpsihklp^]r{egw|[ulfXg)l  e7O^llp^]rmgJugwvlf^Iulps#­g=nJ^]rp^Iu^]|[y]su  |givv  yIg)l  sJ|[e]©
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   [¼¸¿)»OÂ .§ÂÃ JÂ]¼DÉ¦» DÉ  {¿)ÀÇ
 vrp^]¬  sih[e«¬J^]r{e  si|si ÑÒ  × =Ø3¢YgieYysJ|[y^  ¬J^IusJr    |[gi§­n#gieYgw|6gw§lf^Irf|[gwl  ¬i^lfs_b^Iy]^  ¬i^Ir¥¸ukr  ¬J^]|
g=ni^Irf^zu¤Ú²h§l  y]giel6× =ØYsJrD\h§l  y]gielDy]si|J^Iel  si|Íy]si|Glfrpsi  |³X^lp^]rpsiJ^]|sJh[e^I|G¬  rfsJ|\_^]|GlpeI© me
¢  lfX²b  Ó £k­g=nJ^]rp^Iu2^]|[y]su  |#givv  yIg)l  si|ey]gw|	O^]|^]ãlrfsJ\âlfX  e7epy{X^I\D^J©
WYX^Î°g  r3[gw|uk¢  uklfXefX[gwr  |[\D^zy{X[gw|  ef\µÑÒ  v[rfsJvsGe^zuX[^]rp^Îu  ´?^]r{e?rpsi\µlfXsGe^·\_^I|Jl  sJ||^zu
gis)¬J^  |	lfX^xsJ§­s)¢  |¢Yg=n#
	 ®¡si|Glfr{gwr  §n6lps.®YÔ  Ó £;lpX^2ÑÒ  l{gwuks^Ie|swlrp^]vrp^Ief^]|GllfX^2rpgwlf^_sw«lfX^ [s)¢$©#¶Êl¯i^I^]v[e
 l{e$¬)gw­h^ukhr  |²gw­·lfX^#vgiy{¯i^]l ex  ^l  \_^J©Ð.^lfX^Irf^]sirp^_g=¬Js  uÙgwO^]Îrp^]¢r  l  |  |^IgJy{X
rfsJhklf^IrI©
	 ÑÒ  rpsihklp^]r{e·ysi|e  eol  |#gx¬i^Irfne  \Dv[§^ Ë h^Ih^  |u  efy  v[  |^i©Î®¡si|Glprpgir  §nxlps$vrp^]¬  sJh[e%¢«sirp¯O£
¢¡^uks|sil|^]^zu4lfs^zeol  \#gwlf^#°g  refX[girf^#r{g)lp^IeÕÊ®YÔ  ÓxÖ sJry]si­sirxlfX[rf^zeXsJ­u[eÕ°b  ÓxÖ © Ð.^
g=¬is  u.X[g=¬  |[2lpse^]lv[gwr{gw\_^lp^]r{elfX[gwl  \_v[gJylsi|.lfX[^#rfsJhklf^Ir exrf^zgiyl  ¬  lonÍÕ
sir
b  Ó gw|u]£3£ksir®YÔ  ÓxÖ ©
	 ÔGlpgwlf^  e  |Glprfskukh[y]^Iu  |ÈlpX^6v[giy{¯J^lpe_uk^Iv^I|[u  |¤si|³lfX[^²|[g)lphrf^6simlfX[^ s)¢,gw|u  lpe#rp^¥
evOsi|e  ¬i^I|^Iepelfs4§sGefef^IeI©³WYXh[eI£¡ÑÒ   e_^]llf^Irgiugivklf^zulps.rp^IefvOsi|[e  ¬J^2 s)¢7e  |Èhr{eolon
^]|¬  rpsi|[\D^I|GlpeI©
	 ÑÒ  vrps)¬  uk^zeYgDef\_sswlfX6u  eolpr  hkl  sJ|6swvgiy{¯i^]l§sGefef^IeI©
   1 !  	
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Ï h[r v[r  \#gwrpn$sikto^zyl  ¬i^  e lfs$gw­­syIg)lp^«|[^lo¢«sirp¯$rf^zesJhrpy]^Ie°g  rf­ngw\_sJ|lfX^« [s)¢7eI©Ð4^X^]rp^«skyh[e
sJ|²lfX[^[gi|[uk¢  ulfX4gw­§sky]gwl  si|²siTgrpsihklp^]r  |²lpX^Dy]sirp^sw·lpX^D|^lo¢«sirp¯?© Ï hr°g  rf|^zefemsikto^zyl  ¬J^
yIgw|O^xeh\_\#gwr ­¹ ^Iu2gieTsi­§s)¢7e âºTÂÇ]ÉB_¼¾É)¼TºTÂÉC§¿ED{É)¼¸Â {É)º·» w¼½¾GFÉ)»½ÃHIB_» F»½¼Î»ÙÇ O¿)¼OÁ[¿=Ç{Ç» J§Â
¼¸¿Í»D]ÃfÂ{É=Ç]Â.¼½¾[ÂÇ]Éw¼@»ÙÇKFÉLD]¼E»°¿¿F4É2Å¿wºº·»½¼½¾[¿)Àk¼_Ç»CMDÀ<Æ¼ÊÉ OÂ{¿)ÀÇHIBNDpÉwÀÇ»³¼½¾[Â iÂODÃpÂpÉ)Ç]Â4»µ¼¾Â
Ç]Éw¼@»ÙÇKFÉLD]¼E»°¿.¿(FxÉPM#¿)ÃpÂGD{¿Ç¼EÃfÉ)»?ÂYÅY¿wº6QÎWYX  e Ë h[gw  l{g)l  ¬J^7vrpsivO^]rfloni£Gh[e^zu#lpsuk^]ã[|^°g  rf|^zefeI£  e
yIgw­§^zu Í<; Þ +=R?>SÊ3=°? Ü I ×­`I)ØE©
^l emefhvvOsJef^$lpX[g)lm¢«^X[g=¬J^UT. s)¢7e]£VWXJYJYZYJX[V  ©3^]l]\^  O^lfX[^rpgwlf^$si  s)¢_V  h[v[eolprf^zgw\
Õ@gwrpr  ¬  |[6gwllfX[^2rpsihklp^]r Ö £%gw|[u`^  O^lfX[^rpgwlf^siYlfX^# s)¢ us)¢|[eolprf^zgw\ Õ°§^zg=¬  |6lpX^2rpsihlf^]r Ö ©
WYX[^[gi|[uk¢  ulfX4gw­§sky]gwl  si|  e°g  r  bacOX[^ edgf chTeij\^  X[^lkm onEp ©l^Ukm on  e7lpX^°g  refX[gwrp^r{g)lp^g)l
lpX^rfsJhklf^IrI©%¶Êlysirprp^IefvsJ|[ueTlfslfX^x\#g)j  \h\â[gi|[uk¢  ulfX6g$ s)¢ eX[sihÙuJ^lI©b^ km n  eYe^]l¡lpsã§
lpX^$rpsihklp^]r  eYy]giv[giy  lonqsr  l  elfX^xh|  Ë h^efsi­hkl  si|lfs#
q d_t  ^l d]t  f chTeij\^lX[^ km on p










The core of the Network
TUF
  Jhrp^D` Ï hrYlpgii  |_gwr{y{X  lf^Iylfhrp^
	 ®¡si|[elfr{g  |^zu lfX[^[gw|uk¢  uklfX¤silpg  |^zu  eI£·giegi§Ty]si|[elfr{g  |^zuÌ s)¢7e]£ ^ Ë h[gi·lfs²lpX^#°g  r
eXgwrp^·rpgwlf^i£zgw|[u  e;Ùgwrpi^]r?lpX[gw|lpX[g)lsJklpg  |[^Iunmh|[y]si|[elfr{g  |^zu7 [s)¢7eI© a  X[VysJ|[elfr{g  |^Iu;£<^ ud
^ d ^lkm on
	 Ò7|[y]si|[elfr{g  |^zu ¡lfX[^[gw|uk¢  uklfXrp^ Ë h^zeolp^Iu	nlfX[^ [s)¢  em§^zefelfX[gi|6lfX^$°g  reXgwrp^$rpgwlf^i£
lfX[gwl  ly]sihÙu6i^]lI©7WYX^rfsJhklf^IrlfX^Irf^]sirp^xsirp¢«girpu[e7gw­  lpev[giy{¯J^l{e7gw|[u	lpX^­sJeper{g)lp^  e©
a  X Vysi|eolprpg  |^zu;£<^  d \^ 	 ^
 d ^Ukm n
Ü =? Ü áASÊ3=°? Ü I
Wsi^I|^]r{gw ­¹ ^YsihrÎ°g  rf|^zefe·y]r  lf^Ir  g£J¢¡^7yIgw|uk^]ã[|^rp^]Ùg)l  ¬J^vr  sir  l  ^Ie%nDgJefefsky  g)l  |x¢«^  iXGlpe
¢  lfX	 [s)¢7eI©   [s)¢ ¢  lfX²g_¢¡^  JXGlYsi d yIgw|6i^]l«lo¢  y^gJe\hy{X[gi|[uk¢  ulfXgJegD [s)¢ ¢  lfX
g¢«^  iXGlsii©DWYX^_uk^ã[|  l  sJ|4gis)¬J^uks^Ie|sily{X[gw|J^i£?^jy]^]vklxlfXg)lxlfX^Dr{g)lf^zeU^  gw|u \^  gwrp^
rp^]v[­gJy^Iu2n^    gi|[us\^    ©ÎWYXh[eI£ a c[X[^   0d f chTeij\^    X ^Ukm onZp ©
809:9  zk Ü $ Ü z_ à ? Ü ]E= à ?È à ? I à $
ef^Iy]si|[u³sikto^zyl  ¬J^  eDlfs¤g=¬is  uÍv^Ir¥E [s)¢ elpgwlf^  |ÍlpX^6X  JXk¥¸evO^]^zuÍ[gJy{¯sJ|^rpsihlf^]r{e_gw|[uÍlfs
\#g  |Glpg  |³sihr#gi§Jsir  lpX\#eDepy]gi­gi­^gw|uÍ^zgie  ­n  \_v­^]\_^I|Jl{gw­^i© ,lpgii  |4^]|Gl  loni£«y]gi§­^IuÍlfX^
olpgiiJ^]r {£  e2rp^IefvsJ|[e  ­^sJr2vÙgiy  |[³g¤l{gw  | ^zgiy{X v[gJy{¯i^]lI© WYX[^Ìl{gwiJ^]r  elfX^.si|­n ^]|Gl  lon
\#g  |Glpg  |  |2 [s)¢}elpg)lp^i£?|^zy^Iepepgwrpn2sJrml{gwi  |[[©WYX  e  e¢Xn	lfX[^l{gwiJ^]reXsJhÙu²^D¯i^Ivkl$y­sJef^
lps#lfX[^Defsihr{y^J©7Wgii  |  euksi|^^  lfX^Irn6g#rfsJhklf^IrgwlmlfX[^^Iui^si·lfX^|^lo¢«sirp¯?£[sir  u^Igw­­nn
lpX^efsihr{y^  l{e^I¦o©   ihrp^_`xvrf^ze^I|GlpeYsih[ri­si[gi?girpy{X  lp^Iylphrp^i©
mswlXg=¬  |# s)¢ elpgwlf^  |²lpX^rpsihlf^]r{elpX[g)lxgwrp^  |²lfX^DysJrf^si·lfX^|^lo¢«sirp¯	X[gie7lo¢¡s2y]si|[ef^¥
Ë h^I|[y^ze 
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Packets from 4 flows Already filtered
  ihrp^   ÑÒ  rpsihklp^]rz£\Dskuk^I§^zu6gieg_e  \_v­^xã[¦lp^]r
	 Wgii  |¤efXsih[­u³|swl2u^]vO^]|[u sJ|³lpX^elpg)lp^²swlfX^Ì|^lo¢«sirp¯?©ÈÐ4^Ìuks|sil2¢Ygw|GlevO^Iy  ãy
^]^zuk[giy{¯rfsJ\âlfX^$rpsihlf^]r{e  |2lpX^$|^lo¢«sirp¯ÕsJrYlfX^u^Iel  |[g)l  sJ|[e Ö ©
	 mrpsiv[v  |[2uk^Iy  e  si|[e  |6lpX^y]sirp^$rfsJhklf^Irpe7girf^|swlmgief^Iu6si|²vO^]rf¥E [s)¢  |ksJrf\#g)l  sJ|3£[[hklsJ|




WYX  exef^Iyl  sJ|.v[rf^ze^I|Jl{eÑÒ  £;sJhr$Wgiw¥Ê[gief^Iu  g  r Ó h^]h[^  |	epy{X^I\D^J©WYX^#Ñ  eg|h\_^]r  y
¬)gi§h^Yy]girfr  ^Iu  |Dgmã[^I­u;£  |lfX^Yv[gJy{¯i^]lX^zgiuk^IrI©¶Êl  e h[ef^IuGnxlpX^YrfsJhklf^Irpelfsxuk^zy  uk^  lfX^IneXsJhÙu
^I| Ë h^]h[^sJr7ukrpsiv6g_v[giy{¯J^lI©%Ð4^y{XsJef^lfs_  ¬i^xX  iX6¬)gw­h^ze«lfs_lfX[^xlpgwGeYswlfX^$v[gJy{¯i^]lpe«lfXg)l7¢  §
O^\_sirp^6^]    [§^6sJr2u  efyIgwr{u;£gw|[uÈ­s)¢,¬)gw­h^ze_lfslpX^²lpgiJe_sixvgiy{¯i^]lpeDlpX[g)lgirf^6­^Iepe#^]    §^
sJrDu  epy]girpu;©¤WYX^lpgiÌlpX^]rp^sJrf^rf^Ivrp^Ief^]|Glpeg á à  Ü  Ü á Ü ? ÜO© ,ÑÒ  rpsihklp^]rsirp¢«girpu[e
lpX^vgiy{¯i^]lpem¢  lpXÌ­s)¢ ¬=gi§h[^Iemgi|[uu  epy]gwr{ue7lfXsGe^¢  lpXÌX  iX¬)gi§h^ze  |ÌyIgief^swTy]si|J^Iel  si|3©Ð.^
e  \Dv[§n\_skuk^I·sihr$rpsihklp^]r{exgiehk´?^]rp§^zefeã¦lp^]r{elfX[gwlx­^l$lpXrpsihJXlfX[^#v[giy{¯J^lpe¢  lfX.lpgiJex­s)¢¡^Ir
lpX[gw|lfX[rf^zeXsJ­u  gieYefXs)¢|	si|ã[ihrp^k©
e$lfX[^§sGgiu4swYlpX^rpsihklp^]r  |[yrp^IgJe^ze]£\_sirp^#v[giy{¯J^lpex|[^]^Iu4lpsO^2ukrpsivvO^Iu;£%gw|u4lfX^rpsihlf^]r
rp^Iuh[y^ze  lpe¡l{gwlfXrp^IefXsiÙuÍ© Ï |lfX[^xy]si|Glfr{gwrpni£G¢X^I|2lpX^­sJgJu2uk^zyrp^IgJe^ze]£JlfX^xrpsihklp^]r  |[yrp^IgJe^ze
 lpe$lpgw6lpXrp^IefXsiÙu;£\#g  |Glpg  |  |g	h[§¡hkl   ­¹ gwl  si|sw  lpeyIgwv[gJy  loni©2WYX[^_lfXrp^IefXsiÙu4rf^zgiy{X^zelfX^
\#gwj  \h[\ ¬)gw­h^  m ¢X^]|#lpX^7rpsihklp^]r·sJrf¢Ygwr{ue·gi§[lfX^v[giy{¯J^lpeI©¶¸|e^zyl  si|#[© © £i¢«^7¢  ­ef^]^
lpX[g)l¡¢¡^myIgw|rp^Igi ­¹ ^7gissku#gwvvrps=j  \#gwl  si|Dsw?lfX  eTã[¦lp^]r¡¢  lpX2g$¬i^Irfn_e  \_v­^ Ë h^]h  |gw­isir  lfX\
$¢X[^]|¤g	v[giy{¯J^lgwrpr  ¬i^zexgw|[uÌlfX^ Ë h^Ih^  exh­@£lfX^#rpsihklp^]rukrpsiverfsJ\  l{e Ë h^]h[^_lfX^#v[gJy{¯i^]l
¢  lfX	lpX^$X  iX^zeolYlpgi[©
^lh[eysJ|[e  uk^IrgJrf^I^Iuknefsih[rpy]^mlpX[g)l7ef^]|[ueYvgiy{¯i^]lpeTlfXrpsih[iX	rfsJhklf^Ir ©WYX^lpgilpXrp^IefXsiÙu
sJrmrpsihklp^]r
  e Í£Ogi|[u	lfX^ [s)¢ rp^Iy^  ¬J^IeYlpX^°g  rxefX[gwrp^$rpgwlf^ ^Ukm on © ^lh[eefhvvOsJef^$lpX[g)llfX^
vgiy{¯i^]lpe«gwrp^m|s)¢ rf^IrfsJhklf^zu_lfs)¢Ygwr{ueTgrpsihklp^]rªÈlfX[gwl«Xgie¡lfX^$epgw\_^lpgwlfXrp^IefXsJ­u©·WYX^$efgi\_^
vgiy{¯i^]lpe¢  ­O^«ã[¦lp^]rp^Iusihklz£igw|u$lfX[^Y [s)¢¢  §lpX^]rp^sJrf^Ygiy{X  ^]¬J^TlpX^efgi\_^T°g  rÎefX[gwrp^Tr{g)lp^&^lkm on ©
µlpXrf^zeX[siÙu  e«lfX^Irf^]sirp^rp^]vrp^Ief^]|Gl{g)l  ¬i^sw%g°g  r7eX[girf^r{g)lf^U^UkEm n ©%Ð.^yIgw| y]si|¬i^Irl mrpgwlf^Ie





Ôk^Iyl  sJ|.[© [©§`^jkvÙg  |[eXs)¢}¢«^Dy{XssGe^lfX^Dh|[yl  si| ©¶¸|Glfh  l  ¬J^]­ni£;¢X^I|4g	esJhr{y^sJrlpgwJi^Ir
ef^]|ue7g#v[gJy{¯i^]lY¢  lfXlfX^$l{gwÑ?£  lgief¯ke^IgJy{X6rfsJhklf^Ir7si|	lfX[^v[g)lpX6lfs  F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hÙg)l  sJ|¢X^Irf^xrph|	s)¬i^]rg	`I_ef^Iy]si|[ue¡l  \_^  |Jlp^]rp¬)gwE©
Wseh[\D\#gir ­¹ ^lfX[^xsi­§s)¢  |Drf^zeh§lpeI£¢«^$y]gw|6epg=n#lfX[gwlsirYlpX^xlo¢¡sDã[r{elme^]lpeYsw·e  \h­gwl  si|[e
Õ "k©­`i£"k©  Ö ®YÔ  Ó gw|u WÒ  X[g=¬i^y]si\_v[gwr{gw[§^²vO^]rfsirp\#gw|[y]^i£gw|[u gJy{X  ^]¬i^gJssu u^]irp^]^²si
°g  rp|^zefe3ef  JXJlp§n^I§s)¢.lfXg)lsikb7b$©z¶¸|xlfX[^·lfX  r{u$e^]lswe  \h­gwl  si|[eI£]¢X[^]rp^Î¢¡^  |Glfrpskukh[y^Thr{eolon
Ï   Ï% efsihr{y^ze]£?¢«^DefXs)¢ lpX[g)l  |.y^Irl{g  |.y]si|[u  l  si|e]£3Wm®¡q esJhr{y^Iexefhk´?^]rrfsJ\  |eol{gw    lon
h[|[uk^]rYlpX^®YÔ  Ó epy{X^]\_^i£k[hklmO^]X[g=¬J^IeYe  i|  ãyIgw|Glf­nO^lflf^]r¢  lfXÑÒ  ©
&%('  7 2  .]/   e.071<. %  2
WYX[^Yã[rpel¡ef^lÎsi;e  \hÙg)l  sJ|[e  eTrfh[|D¢  lfX_lpX^lpsivOsi­siineXs)¢|_sJ|ãihrp^7©%WYX^7vh[rfvOsJef^Ysw?lfX^ze^
e  \hÙg)l  sJ|[e  elps2^]¬)gi§h[gwlf^$lpX^°g  rp|^zefesi·lfX^Du  ´O^Irf^I|Jl\_^Iy{X[gi|  ef\#e7¢X^I|g|h\^IrmswTÒmq
gi|[u	Wm®¡q y]si||[^Iyl  sJ|[eefX[gwrp^mlpX^epgw\_^x  |¯?©
¶¸|²lpX^ãrpele  \h­gwl  si|3£OJ_Òmq  [s)¢7e7¢  lfX²¬)gwrpn  |[2gwJirp^Iepe  ¬  lonefX[gwrp^xlfX[^epgw\_^`IJÚ²v[e
Oswlflf­^]|^zy{¯  |¯?©WYX^Dgwrpr  ¬)gw3r{g)lp^$sirmlfX^DÒmqR [s)¢ |h\O^]rlc  ePiKc 3  p l  \D^ze7lpX^°g  reXgwrp^
r{g)lp^i£  © ^J© ic 3  p   '5     ©   Jhrf^«igeXs)¢7elfX[^¡lpXrpsihJXvhkl%giy{X  ^]¬J^Iu$ngw­JlfX^Òmq. [s)¢7e]©
WYX[^b & +gw|[u  ¶  Ï Ë h^]h[^  |u  efy  v  |^Ieuks²|swl^]|[efhrp^_°g  rf|^zefeI£gi|[u4lfX[^\_sJelgwiJrf^zefe  ¬i^
 s)¢7e$Õ¢  lfX6lfX[^irp^Igwlf^IelY [s)¢ ¶oe Ö giy{X  ^I¬i^lfX^^zeol7lpXrpsihJXvhkl{e]© Ï |lpX^silfX^Ir7X[gw|u;£[b7b$£
®YÔ  Ó £gw|uWÒ  vrpsivOsJef^$ysi\_v[girpgi­^sJhklfvhl7rpgwlf^Ie¡lpsgw­?lfX^Òmq  [s)¢7eI©
WYX^e^zysJ|[u#e  \h[­gwl  si|Õ½ãihrp^i#^]¬)gw­h[g)lp^IeÎlfX^  \_v[gJyl¡sigw|  §§¥Ê^IX[g=¬i^zu#Òmq [s)¢ Õ  ­s)¢
¶o
	 Ö si|4g2ef^lxswT`DWm®¡qµy]si||^zyl  sJ|[e]©$WYX^DÒmq  s)¢  exg	®«ªYb esJhrpy]^¢XsGe^rpgwlf^  elfX^
  |¯  e#yIgwv[gJy  loni£  © ^i© `ziÚ²ve]© mJg  |3£Ygwv[girl_rpsi\ b &  gi|[u  ¶ %Ï £%lfX[gwl  ¬i^6\_sJelswlfX^
gw|[uk¢  ulpX2lpslpX[g)l s)¢$£b7b$£?®YÔ  Ó gw|[u	ÑÒ    \  llpX^xrpgwlf^swlfX^Òmq ysJ||^zyl  si|lfs  lpe










Packet Size = 1KByte

















































  ihrp^6mWYXrpsihJXvhkl{esir  	GD [s)¢7eeXgwr  |lfX^Defgi\D^`IÚ²v[esillp§^I|^Iy{¯6  |¯?©#Õ°g Ö WYX^
girfr  ¬=giTr{g)lp^sir_Òmq  [s)¢ Õ  	©­© G Ö  e	Õ   ` Ö l  \_^IelfX^°g  r_eX[girf^rpgwlf^J©ÈÕ° Ö WYX^²Òmq  [s)¢
Õ°¶o 	 Ö  e7ef^]|u  |[_gwl`IDÚ²v[emeX[girf^ze¡lfX^$  |[¯2¢  lfX²`swlpX^]r7Wm®¡qÈ [s)¢7eI©
¶¸|lpX^lpX  r{u¤e  \h­gwl  si|3£¢¡^eXs)¢NXs)¢ ge  |J§^Wm®¡q}y]si||[^Iyl  sJ|rf^ze  eol{exlfslfX^v[rf^zefefhrp^
si gi|  |[y]rf^zgie  |D|h\O^]rmsw y]si|[y]hrprf^I|Jl7ÒmqRy]si||^zyl  sJ|[e]©·WYX^ÒmqRy]si||[^Iyl  sJ|[egw­3ef^]|[u6g)l
lo¢  y^DlpX^#°g  refX[gwrp^_rpgwlf^²Õo`z	Úv[eu  ¬  u^Iu4nlfX[^#|Gh[\O^]rsi¡ [s)¢7e Ö ©   ihrp^6`I6efXs)¢7elfX^
|[sirp\_gi ­¹ ^zuD[gw|[u¢  ulpXsw?lpX^Wm®¡q¤ s)¢$£i¢X  y{X  e·lfX[^mr{g)l  s$O^lo¢«^]^]|_lpX^7lpXrpsihJXvhkl¡gJy{X  ^]¬i^zu
gi|[u2lfX^°g  reXgwrp^r{g)lp^i£kgiegh|[yl  si|6sw3lpX^$|h\O^]rYsi [s)¢7eI© 7swlp^lfX[gwlI£gie«^]jv[­g  |^zu  |4× wØE£
lpX^vO^]rfsirp\#gw|[y]^Iesw7b7bâgwrp^#e  i|  ãyIgw|Glf­n.gw´O^zylf^zu4¢X^]|lpX^#|h\O^]rsiY [s)¢7ex^jy^I^Iueik£
O^IyIgwh[ef^DlfX^efv[gJy^Drf^ze^Irf¬J^Iu  |4lfX^_h´O^Ir$sirxlpX^Wm®¡q ysi|[|^Iyl  si|  elpsGs²ef\#gw­@©2®YÔ  Ó gw|u
ÑÒ  vO^]rfsirp\_gi|[y^zeTgirf^my]si\_v[girpgi§^ lpX^Wm®¡qÈysJ||^Iyl  si|rp^Iy]^  ¬i^zeÎO^lo¢«^]^]| " " gw|ui}si
lpX^x°g  r7efX[gwrp^r{g)lp^sir®YÔ  Ó gw|u#/w gi|[u.`Iisir7WÒ  ©
1(132465879;:
































  ihrp^$`I6 msirp\_gi ­¹ ^zulfXrpsihJXvhkl¡sw3g$e  |J§^7Wm®¡q¤ s)¢ÈefX[gwr  |lfX^  |¯D¢  lpX  	`i©­© JswlpX^]r
Òmq  s)¢7e]© & gJy{X	Òmq  [s)¢ e^I|[uegwl«lo¢  y^  lpe«°g  reX[girf^
Router Router Router RouterRouter
UDP 2a..2j UDP 4a..4jUDP 3a..3jUDP 1a..1j
Cross-traffic Sources
UDP 1a..1j UDP 2a..2j UDP 3a..3j UDP Na..Nj
Cross-traffic Sinks
10Mbps
Main Source Main Sink
  ihrp^_`i`%WYX[^$\h§l  v­^ysi|[i^Ielf^zu  |[¯lfsJvsJ§sJin
&%  5132 .]/   e.u7L1<. %  2 -7
WYX[^e^zysi|uef^l7si%e  \hÙg)l  si|e  erph|6¢  lfX6lfX[^xlfsivOsi­siJn2efXs)¢|sJ|	ã[ihrp^_`i`J©ÎWYX^vhrpvOsJef^si
lpX^Ief^e  \h­gwl  si|[e  e7lfs#^]¬)gi§h[gwlf^xlpX^rpsih[elf|[^Iepesw lfX^ze^\D^zy{X[gw|  ef\ ¢X^I|6lfX^ [s)¢7e«lfr{g=¬i^Irpef^
\_sJrf^DlfXgw|si|^#y]si|J^Ielf^Iu.  |¯?©`z®«ª«bNefsihr{y^ze$e^I|[u.gwl	Ú²v[e$sJ|^Igiy{X4sw«lfX[^ysi|[i^Ielf^zu
  |¯ke]©
7­lpX  ey]rfsGefe7lfr{g ¨ y^I|Jlp^]r{elpX^v[gwlfX  |sJ|^si·lfX^Drpsihklp^]rgi|[u²^]j  lpeg)llfX^|^jlz©WYX^



































































  ihrp^`z  7sJrf\#gw ­¹ ^IuÍlfX[rfsJhiXv[hklsw$g¤Wm®¡q Õ°g Ö sir2Òmq Õ° Ö ysJ||^zyl  si| Js  |4lfXrpsihJX
 	`i©­© DysJ|i^zeolp^Iu  |¯keI©¡®¡rfsGefe¡lfr{g ¨ yxgwrp^®«ª«b efsihr{y^zeYe^I|[u  |#g)llo¢  y^lfX^x°g  r7efX[girf^rpgwlf^J©
WYX^ã[rpelme  \h­gwl  si|6¢  lfXg#Wm®¡q ysJ||^Iyl  si|²efXs)¢7eYsi|[y]^$\_sirp^xlfX[gwlÑÒ  gw|u²®YÔ  Ó gwrp^
y]si\_v[girpgi§^J£·gw|[u³b7b v^IrsJrf\#eDe  iXGlf­n^]llf^IrI©±ms)¢¡^I¬i^IrI£·ÑÒ  e^I^]\#elfsÌvO^]rfsirp\ O^llp^]r
lpX[gw|Ì®YÔ  Ó gJeYlfX^$|h\^Ir7sw·ysJ|i^zeolp^Iu  |¯keYirps)¢7eI©Îb & gi|[u  ¶ %Ï rpsihlf^]r{euks_|sil7^]|[gi§^
lpX^mWm®¡qÍy]si||[^Iyl  sJ|DlfsgJy{X  ^I¬i^7g$e  J|  ãy]gi|Jl·lpXrpsihJXvhklz© ¶¸|_lpX^mef^Iy]si|[u#e  \hÙg)l  si|£wlfX[^7\#g  |
Òmq³esJhrpy]^  e¡gw[efsi­hklf^I§n|swlTgw´O^zylp^Iu_nlpX^my]rfsGefe lprpg ¨ yi£Jgi|[u_giy{X  ^]¬J^Ie%vO^]rf^Iyl¡°g  rf|[^Iepe  |gi§
lpXrp^]^epy^]|gwr  sGeÕ@bmb$£?®YÔ  Ó £gw|[u6ÑÒ  Ö £¢X^Irf^zgieb &  gw|[u  ¶  Ï gwrp^xh|[gi§^xlps_\_g  |Gl{g  |
g_e  J|  ãy]gi|JlYlpXrfsJhiX[vhklI©
&%R$    	71  / 	  77`1 	; /
WYX[^2lpX  r{uÈe^]lDsie  \h[­gwl  si|[e  erph|³si|lpX^²efgi\_^2lpsivOsi­siin Õã[ihrp^Ì`J` Ö ©ÍWYX^®«ª«b,esJhr{y^Ie
lpX[g)lmsirp\D^zeYlfX[^yrpsJepe«lfr{g ¨ y$gwrp^x|s)¢ rf^Iv­gJy^zu¢  lfX Ï   Ï% efsih[rpy]^IeI©¡WYX^[hrpelÕ Ï  Ö gw|u
 uk­^²Õ Ï% Ö l  \D^#vO^]r  su[e$gwrp^DOswlpX^jkvsJ|^]|Gl  gi§­nu  eolpr  hklp^Iu4¢  lpX4lfX^epgw\_^_g=¬i^]r{gwJ^y{XsGe^I|
O^lo¢«^]^I| ")\#e7gw|u.`ze]©¡WYX^yrpsJepe«lfr{g ¨ y  e7g=¬J^]r{gwi^  |Glp^]|[e  lon  elfX^epgw\_^lfXgw|6sirYlpX^vrp^]¬  sih[e
ef^lsi%e  \hÙg)l  si|e %lfX^$Òmq Ï    Ï% esJhr{y^IeYef^]|[u6gwlY#Ú²[v[e7ukhr  |DlfX^ Ï  vO^]r  sku;©
emlpX^ Ï    Ï  l  \_^Dv^Ir  skuerf^zgiy{X²lpX^Dy]r  l  y]gi¡`zii\_eI£OlfX^DvO^]rfsirp\_gi|[y^zemsi«®YÔ  Ó gwrp^
ef^]r  sih[ef§nDg)´?^Iylf^IuÌÕ   Jhrp^`I Ö ©  ih[rf^`IefXs)¢7e·h[eTlfX^ysJ|i^zeol  sJ|D¢  |[uks)¢ e §¹ ^gi|[uDlfX^§sGefef^Ie
sJrxlfX^Wm®¡q y]si||^zyl  sJ|.Js  |2lpXrpsihJX46ysJ|i^zeolp^Iu.  |¯keI£OswlfX4sJr®YÔ  Ó gw|[uÑÒ  ©WYX^
g=¬J^]r{gwJ^mhr{elgw|[u  uk­^$l  \_^Ie^ Ë hgwiiw\#eI©ÎÐ4^si[ef^]rp¬i^lpX[g)lm[hrpel7sw%­sJepe^zesky]yh[rYsir®YÔ  Ó
gi|[u_|silTsirYÑÒ  ©G¶¸|[uk^I^Iu;£¢X^I|#lfX[^yrpsJepe·lprpg ¨ y  |Glp^]|[e  lon  |[yrp^IgJe^ze]£wlfX^°g  r¡efX[gwrp^muk^zyrp^IgJe^ze
gi|[uxlpX^¡Wm®¡qÌy]si||[^Iyl  sJ|  eh[e  |7\_sirp^Î[gi|[uk¢  ulfXlfX[gi|  l%uk^Ief^]rp¬i^ze]©%®YÔ  Ó rp^IgiylpeGn$ukrpsiv[v  |[
[hrpelpeÎsw?v[giy{¯J^lpeI£)lpsgiu=toh[el·lfX[^7sihklpvhklÎr{g)lp^YlfsxlfX[^°g  rÎeXgwrp^rpgwlf^i© WYX  e  \_v[gJyl{eÎukr{gw\#g)l  yIgw­§n
sJ|ÍlpX^²vO^]rfsirp\_gi|[y^	sw$Wm®¡q%© Ï |ÈlfX^6silfX^Ir#X[gw|[u3£YÑÒ  urfsJv[etoh[elsi|^6v[gJy{¯i^lz£¡gi|[u³Wm®¡q
rp^Iuh[y^ze  l{e«lfXrpsihJXvhkl7sJ|  lpe7s)¢|sJ|[y^  lmuk^lp^Iyl{e«lfX^$­sJepeI©
1(132465879;:

































































  ihrp^`z  7sJrf\#gw ­¹ ^IulfXrpsih[iXvhl¡sw gÒmq Õ°g Ö sJr«Wm®¡q Õ Ö y]si||^zyl  sJ|2is  |[lfX[rfsJhiX2sir
"2ysJ|i^zeolp^Iu6  |¯keI©$®¡rpsJepelprpg ¨ ygwrp^sJ|  =si´4efsihr{y^ze7¢XsGe^hr{eolxgw|[u  uk­^l  \_^D¬)gwrpnO^lo¢«^]^I|




































TUF TCP Window Size
CSFQ TCP Window Size
  ihrp^x`] %®¡si|[i^Iel  si|D¢  |[uks)¢³e ­¹ ^7gw|u­sJepef^Ie sirÎlfX^7Wm®¡qy]si||^zyl  sJ|Js  |lfXrpsihJXDx  |¯ke]©




   (   	
](
¶¸|ÈlpX  e2v[gwvO^]rz£Y¢¡^²v[rf^ze^I|Jlp^Iu ÑÒ  £«g¤Wgiw¥¸ª«gJe^zu  g  r Ó h^]h[^  |sirOswlpX rf^zevOsi|e  ¬i^²gw|u
h[|rf^zevOsi|e  ¬i^D [s)¢7eI©	WYX  eepy{X^I\D^2^]|[gi§^ze$h[elfsuks²°g  r[gw|[u¢  ulpXeXgwr  |gi\_si|	 [s)¢7e$si
u  ´?^]rp^]|Gl_lonv^ze]£«eh[y{X gie_Wm®¡qâgw|uÍJrf^I^IuknÒmqN [s)¢7eI£Î¢  lfXsJhklrf^ Ë h  r  |Ì s)¢Y¥Êelpgwlf^  |ÈlfX^
X  JXk¥ÊefvO^]^IuÈ[gJy{¯sJ|^6rfsJhklf^IrpeI©Rq·giy{¯J^lpe2gwrp^l{gwJi^Iu gwl#lfX^^zuki^²silpX^|^]lo¢¡sJrf¯?£«sirgwllfX^
efsih[rpy]^i£?¢  lpX4g¬)gw­h^DlfX[gwl$rf^Ivrf^ze^I|GlmlfX[^D\  |  \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